A simple adaptor for our regular x-ray table was devised at very little cost. A metal plate is bolted or fixed with wing nuts in an upright position to the side of the filming table. The plate contains a slot or a series of holes spaced one centimeter apart which run in a longitudinal direction through the plate at right angles to the table top. A bolt which swivels on a metal block is passed through the groove, or one of the holes, and is fixed in a position by a wing nut on the medial side. The swiveled metal block, fixed on the lateral side or outside of the metal plate, contains a smooth hole through which runs a rigid rod. This part of the apparatus is known as the fulcrum. The lower end of this connecting rod runs through a slot in another swiveled block which is fixed to a Potter-Bucky grid at the same height and in a direct line to the transverse center of the film as it lies in a Potter-Bucky grid tray. The upper end of the rod is firmly fixed to the tube; any movement of the apparatus keeps the central ray of the tube directed along a plane which runs through the rod. In this way, with the tube over the exact center of the film, with the rod in an exact vertical position and with the fulcrum firmly fixed to the table's edge, the center of the beam is always directed on the center of the film. The drive is furnished by pulling a cord attached to any of the movable parts, preferably the tube carriage, which moves a short distance along its supports when the apparatus is in motion.
An automatic drive can be devised with additional expense. A strong string can be fixed to the movable tube carriage at one end and anchored to some fixed part at the other end. The carriage is then cocked by moving the carriage so that the spring is on a stretch. It is held in position by a magnetic release, which is electrically wired parallel with the grid release magnet. An oil chamber, attached to the carriage, will give smooth, even movement in addition to allowing an accurate control of the speed of movement.
In using such a machine, the level of the plane desired is obtained by moving the fulcrum up and down to the desired height above the table surface. It must be remembered that all criteria for good images which apply to the making of ordinary films apply to this instrument. In addition, other factors enter. Two of these are the absence of any play in the movable joints and the rigidity of the connecting rod. If any play is present, the effect will be the same as if a tube is violently shaken while making ordinary films.
We do not claim that the results obtained with such an instrument will equal those of any of the commercial machines, but if properly constructed it will give satisfactory service.
DR. JOSEPH C. BECK: Some years ago, a small group of us used to meet each month to talk over our troubles and failures. At one of these informal meetings Dr. Freer was present when Dr. Shambaugh told of a case of prolapse of the laryngeal ventricle he was going to operate upon. This patient had a tumor which appeared on the side of her neck whenever she gave singing lessons. Dr. Freer took great exception to the operation, from the standpoint that the procedure Dr. Shambaugh and Dr. Lewis had planned would ruin her economic voice, which was an essential physiologic structure for this woman who had become accustomed to using her voice in the presence of the prolapse. The operation was performed, and was reported several months later as being successful. Some time later at a joint meeting with the Surgical Society, this case was again reported by Dr. Freer as not being successful because the scar gave way and the prolapse recurred. I was much interested in Dr. Lindsay's radiologic demonstration. It seems to me that if it is to be complete, and especially as it refers to the work of Negus, it should be supplemented by moving pictures of x-rays. I have seen recently a wonderful picture showing the x-rays of an individual chewing, as photographed from a fluoroscope. The retropharyngeal space lies posterior to the pharyngeal musculature and is limited anteriorly by the deep cervical fascia and posteriorly by the prevertebral fascia. Medially it is divided into right and left compartments by the median raphe. Laterally it IS separated from the pharyngomaxillary space by the thin alafacia.
Pus in this area usually remains localized to the pharyngeal region but may descend along the fascial planes overlying the longus colli and scaleni muscles to present as an abscess in the posterior triangle or even in the axilla. In some instances the infection follows on downward into the posterior mediastinum.
Retropharyngeal abscess may be acute or chronic. Vertebral caries is more commonly seen as the cause rather than the result of chronic retropharyngeal abscess.
In the acute form of the disease palpation of the pharynx or even depression of the tongue may produce an alarming interruption of respiration or cause a fatality. Lateral x-ray of the neck is a safe and reliable diagnostic method. It at once reveals the extent of the soft tissue abscess as evidenced by an increase in the width of the retropharyngeal space. At the same time it will reveal the presence of vertebral caries should such a condition exist.
The cases presented demonstrate clearly the following conditions: Case 1. Acute retropharyngeal abscess occupying almost the entire cervical region. Depression of the tongue in this case produced alarming respiratory difficulty. The abscess was drained externally under local anesthesia. General anesthesia would have increased the hazard. Although good drainage was established externally, the retropharyngeal swelling did not subside entirely. This necessitated incision of the abscess by the oral route as well. Pus under great pressure shot out of the mouth when the incision was made.
Case 2. Chronic retropharyngeal abscess of three months' duration. It was incised through the mouth and straw-colored fluid obtained. The Wassermann and Kahn tests were strongly positive. Diagnosis, pharyngeal gumma.
Case 3. Chronic retropharyngeal abscess of three months' duration which had been mistaken for a cyst and had been injected with iodized oil some six weeks before the patient had come to the clinic. As shown by x-ray, the iodized oil descended to the posterior mediastinum, but the abscess remained localized in the retropharyngeal space. The abscess was incised intra-orally but recurred and subsided only after diseased tonsils were removed.
Case 4. Chronic retropharyngeal abscess unrecognized for several months as evidenced by x-rays which had been taken four and one-half months prior to admission. The pus had presented bilaterally in the posterior cervical triangles. X-ray taken on admission showed early erosion of the cervical vertebrae without destruction of the intervertebral discs. This is in sharp contrast to Case 5, which is cervical Pott's disease with retropharyngeal abscess. In this instance the collapse of the intervertebral disc is an outstanding feature. The destruction of the intervertebral discs is even better shown in Case 6, also a cervical Pott's disease.
The erosion of the vertebrae continued in Case 4 even though through-and-through drainage was established in the neck. A posterior mediastinitis developed and was drained through the back. The patient died of pulmonary embolus. All tests, including guinea pig inoculation, failed to reveal any evidence of tuberculosis. This case is obviously one of vertebral caries secondary to a non-specific retropharyngeal space infection. DISCUSSION DR. ARTHUR PROETZ: I do not know when I have seen such an instructive series of patients as those just presented, or such an instructive series of radiographs. It occurred to me while Dr. Scott was talking that it would be extremely useful in interpreting the advancement of these infections and the behavior of some of these swellings, if we differentiated between the retropharyngeal and the prevertebral spaces, as we should. As a matter of fact, in the textbooks anatomists almost never do so, or if they do, it is merely in passing. However, the spaces are quite distinct. The fascia which separates them is quite thin and quite tough. The retropharyngeal space stops at the carotid sheath, whereas the prevertebral space spreads clear around to the side and peters out where the nerve roots come out, and this may have something to do with occipital headaches and rigidity of neck muscles. The longus colli and longus capitis muscles lie within this space and the roots of the brachial plexus are in contact with it. The muscle attachments to the skull and the atlas, respectively, constitute the upper delimitation and the lower is the upper margin of the mediastinum. The case Dr. Scott mentioned in which he opened the abscess through the neck externally, and found after a day or so that the drainage was not sufficient, indicates that the retropharyngeal space was drained and the prevertebral perhaps only buttonholed. Wherl. it was opened through the pharynx, the space was reached and proper drainage accomplished.
The radiograph of the case in which lipiodol was injected shows this space very beautifully. As you saw, the lipiodol lay close against the vertebral column and did not fill the whole abscess cavity. The tough membrane is very often the thing that prevents the abscess from draining and is the determining point between drainage and extension. I have seen in one case at autopsy, infection of the digastric space through perforation of the mastoid tip. The infection invaded the prevertebral space, broke down the attachment at the midline, went up on the other side through the foramen magnum near the vertebral artery, formed an abscess there, and killed the patient.
The existence of these two spaces is not theoretical. If the cadaver is sagittally sectioned a little to one side of the midline and a stream of compressed air is allowed to play over the sectioned surfaces for a few moments, the spaces lay themselves open and show very definitely how infection may appear in one space without invading the other. DR. G. H. SCOTT (closing): I wish to thank Dr. Proetz for his intelligent discussion of this subject. His distinction of the prevertebral and retropharyngeal fascial spaces offers an explanation as to why the injected lipiodol descended into the thorax while the pus lying anterior to it in the retropharyngeal space remained localized in the pharyngeal region. While a great deal of treatment is directed to the eustachian tube, our knowledge of its functions, and methods for determining this, have been remarkably static for the last half century.
One can learn a great deal about eustachian tube function by studying the patients with the syndrome usually referred to as the continually open eustachian tube. A motion picture was shown of a thin, atrophic drum moving synchronously with respiration in a patient with an open eustachian tube. A careful adjunct in studying these cases as well as other otologic conditions involving the eustachian tube is the use of a simple quantitative method for studying eustachian tube patency. This method chiefly entails the use of the ordinary wall manometer of a blood pressure apparatus. Definite minimal pressures for inflating the normal tube by Valsalva's maneuver were established for this method. A great decrease in this pressure was found in the group of patients with the open eustachian tube when the tube was temporarily closed and the patient free of symptoms. It was found that the reclining position greatly increased the resistance of the tube in the normal as well as in the subjects with the open eustachian tube and in patients with suppurative ears so that the greatest pressures that the patient could produce were inadequate to open the tube. Exercising decreases the resistance of the tube in the normal individual and in those with suppurative ears. The presence of abnormal patency of the eustachian tube was found in subjects that had a motor fifth nerve involvement following a retrogasserian neurectomy. New experimental equipment used to study eustachian tube function and the records obtained were briefly described and illustrated by lantern slides.
In conclusion a motion picture was shown of movement of the eustachian cushion in the human, taken through a large defect in the hard palate when the subject was forming the sound "ah", and when swallowing. Three cases of acute frontal sinusitis which developed immediately following swimming were presented. In the first an extensive osteomyelitis of the right frontal bone and an abscess of the right frontal lobe developed. The patient was admitted two and onehalf months after the onset in a semi-comatose state. Drainage of the abscess and removal of the osteomyelitis in three stages resulted in recovery though vision was rather seriously impaired. In the second case a right frontal sinusitis appeared immediately after swimming. This was soon complicated by an osteomyelitis which was quickly relieved by extensive extirpation one month after the swimming. There were no intracranial complications. In the third case a left frontal sinusitis appeared following swimming. Though no osteomyelitis developed, an abscess of the right frontal lobe soon developed. This patient recovered following drainage of the abscess about three months after the swimming.
A fourth case was presented in which a localized osteomyelitis along the course of the left anterior temporal diploic vein developed following an abscess beneath the left temporal muscle. Shortly thereafter an abscess developed in the right cerebral hemisphere beneath the central region.
Using these cases as a basis for discussion it was pointed out that:
1. Extension of the infection from the sinus is usually via the frontal and anterior temporal diploic veins to the frontal bone, thence intracranially through small emissary connections into the superior sagittal sinus and down one of the connecting veins into the cerebral hemisphere of the same or opposite side. a. The development of sinusitis as a result of swimming can be in some measure prevented by proper breathing, proper diving, the use of nose clips, and the avoidance of chilling.
Prophylactic measures must be directed toward prevention of the sinusitis itself as well as spread of the infection beyond the
b. The avoidance of spread of the infection from the sinus once a sinusitis has developed may be attained by prompt, adequate, external drainage of the sinus in those patients w\1o develop local pain, tenderness and swelling over the sinus associated with fever, following swimming.
3. All acute osteomyelitis of the skull should be treated by wide excision of the infected bone as soon as the diagnosis is made. It is not possible to rely upon the roentgenograms for diagnosis if prompt treatment is to be instituted, as they do not show change until 10 or 20 days after the onset of the infection of the bone. The diagnostic sign of the development of this complication is afi edema of the forehead spreading upward from the sinus. 4. Abscess of the brain should be treated by prompt aspiration and drainage with careful attention to the protection of the meningeal spaces from infection by obliterating them about the field and not operating through an infected field. 5. The bony defect resulting from extirpation of the osteomyelitic bone is usually spontaneously repaired by regeneration of bone.
DISCUSSION
DR. THOMAS GALLOWAY: Dr. Bucy gave a most illuminating discussion, especially as to the distribution of the diploic veins. One assumes that most cases of brain abscess Dr. Bucy has had are more chronic than the ones seen in otolaryngologic practice, which raises the question as to the time of operation on brain abscess. Should one wait for localization? We now have a boy, who had a history of a cold twelve days before, who came in with a perforating frontal sinusitis. We did a simple drainage at the external angle and at the internal angle with trephine of the sinus, and got considerable pus under pressure. In three days he had a crossed arm weakness and a crossed facial paralysis. His general condition was good. We did a Killian operation in order to expose the dura and it was glistening and smooth. Eight days after the apparent onset of frontal sinusitis, the first localizing symptoms, really suggesting intracranial complications, were seen. Today he is sluggish mentally, he does not answer questions well, and there are 106 cells in the spinal tluid. What would Dr. Bucy do in such a case? As to frontal sinusitis, I think most rhinologists believe that early operation, if it cannot be avoided, should be limited to as little as possible, and we think we see more cases develop complications from early operation than cases in which complications are prevented by early operation. We have tried to avoid interference during the first seven days if it is possible. DR. T. E: WALSH: I would like to emphasize what Dr. Bucy said about interference with these cases when they become chronic, that is, where you have chronic frontal sinusitis with osteomyelitic changes in the bone. I recently have had a man with x-ray evidence of thickening of the bone of the periphery of the sinus and with definite evidence of clouding of the frontal sinus. We did a radical frontal operation and found the bone only slightly roughened along the lateral margins of the supra-orbital ridges. I made the mistake of not being radical enough. The patient developed osteomyelitis and I have had to remove most of his cranial vault. He is alive, I do not know why. When we operate on a case that is suspicious of osteomyelitis it is worthwhile to do a radical removal of the bone in the first operation. In general I am against radical surgery, but I think in these cases it is essential. I agree with Dr. Galloway that "hands off" for the first few days of an acute frontal sinusitis is best. I find that if we interfere surgically with acute frontal sinusitis we are apt to get into more trouble than with conservative treatment.
DR. FRANCIS LEDERER: Someone else might have given this same presentation from a different angle and reversed the order in which the cases came to the specialist. Conservatism in the early days seems to have been the usual thought from a rhinologic standpoint. Many of these cases discussed by Dr. Bucy have been shown to illustrate the result of too early surgical intervention. How does one know when to interfere in cases of this kind? You can find in your own practice and in the literature just as many instances where you can say that complications such as brain abscess are due to early interference, as you can ascribe in Dr. Bucy's series to late interference. It is essential to distinguish two groups of osteomyelitis. One is a virulent, fulminating type (rapid or acute form), and the other is the type Dr. Bucy was mainly concerned with, viz., chronic (slow form) osteomyelitis. To my mind, therefore, they offered the positive good results which he obtained. I can well imagine surgically interfering with those cases when the puffy swelling appeared and have the same complication occur and attribute it to too early intervention. I still do not believe that you can stereotype the treatment of these cases and say positively that in all instances we must operate early, or that early interference will prevent this intracranial picture. I think judgment should be based upon the virulence or the chronicity of the condition. Further, I believe that most rhinologists agree that they do not like to go into an area of spreading osteomyelitis too early. Clinical signs and roentgenologic investigation give no absolute index as to the microscopic spread of the process. One can very well understand that the process is constantly advancing one step ahead of your scalpel. When the condition has existed for weeks or months before the patient comes to surgery, one is in an excellent position to remove osteomyelitic bone and achieve the same results Dr. Bucy did. But, when the osteomyelitis is acute and just one step ahead of your scalpel, you have the feeling that the possible outcome is not quite as certain as one would be given to believe by his excellent results. The swimming p.roblem is very important and worthy of the emphasis given by Dr. Bucy. We had at one time, three cases of osteomyelitis that followed swimming. I believe prophylaxis should be emphasized in combating this complication.
DR. JOSEPH C. BECK: Dr. Bucy commented on the loophole that Furstenberg left in his report as to regeneration of bone after skull operations. I would like to have Dr. Bucy say something about complications following the extensive removal of bone, such a~epilepsy, etc. I am referring to a case of extensive osteomyelitis in a boy in whom a greater part of one side of the skull was removed. The patient made a splendid recovery, but he developed epilepsy. Several months after operation we studied the x-ray of the defect and found evident regeneration of bone, which one could also feel. The neurologic surgeon who was called in advised the exploration of this region for the cause of epilepsy. When he exposed this area I was delighted to see how much bone had regenerated to cover the defect. He removed some particles of this so-called bone and I have sections to show there was not one bit of bony structure in what the x-ray and palpation showed to be bone. It was very dense and calcified tissue but there was no real bone. We must differentiate between these two and I think it makes a difference as to what cover the brain has afterward. I would like to hear from Dr. Bucy specifically about that. Furstenberg, I believe, called attention to some of his cases that had Jacksonian symptoms.
DR. PAUL C. Bucy (closing): In reply to the first question, I do not believe that the infection spreads by way of dural vessels. I think we can see from these x-rays that it is spread by vessels between the two layers of bone within the diploe. As a matter of fact there are few vessels in the dura mater. The diploic veins do eventually pass through the dura mater, but I would hardly call them dural vessels.
As to the time of operation for brain abscess, this is a point on which I am in disagreement with many neurosurgeons. A year ago I published the results of seventeen consecutive cases with recove'fy in 70 per cent.':-It has been my experience that the time to operate on a brain abscess is when you make a diagnosis, and that has been my practice. I have had cases operated on within twelve days after the earliest possibility of infection, which made a prompt and complete recovery. That is now common. Most cases are of considerably longer duration before operation, and I think there is undoubtedly a measure of safety in having a longer period elapse. There is no question but what more attractive operative mortality statistics can be obtained by waiting, as the patients with the more virulent rapidly progressive infections will then die before coming to operation. That is why McEwen had such excellent results. He was dealing in every case with a chronic, well-localized and wellencapsulated brain abscess. I am sure, however, that many of the more acute cases can be saved by prompt drainage and that the mortality for all cases of brain abscess can be lowered by such treatment, even though the operative mortality is raised.
As to operation upon the frontal sinus for drainage, I do FlOt feel competent to say exactly what operative procedure you should follow. You are better judges of that than I. I am inclined to believe that the operation should be as limited as possible and yet achieve adequate drainage. Obviously, it is of no advantage if it does not. I am familiar with Dr. Walsh's case be complimented on still having the case. difficult one and has been handled well.
and I am sure he should It has been an extremely As Dr. Lederer has said, x-rays similar to these have been shown in the past, and the osteomyelitis has been attributed to an operation upon the sinus, merely because it followed operation. Frequently that is an incorrect interpretation for, as we have shown here, such osteomyelitis does develop spontaneously as a result of acute frontal sinusitis which follows swimming. I have always looked upon chronic osteomyelitis as of much longer duration than in these instances. In the second case the entire history was only a month and the osteomyelitis was of two weeks' duration. In the other case the osteomyelitis had been present a little longer and was, therefore, much more extensive. I agree that there are two groups of osteo-"~Po C. Bucy: The Treatment of Brain Abscess. Ann. Surg., 108:961-979, 1938. myelitis, the chronic localizing type and the diffuse spreading type, but am not able to tell which is going to develop, and it is my feeling that in every instance the osteomyelitis should be widely excised.
With reference to Dr. Beck's discussion: Although such complications as epilepsy do occur following osteomyelitis, they are not common, but following brain abscess convulsions are an extremely common, and a most unfortunate and disagreeable complication. Undoubtedly in such cases the convulsions are related to the scar formation which follows drainage of the abscess. It would therefore appear logical to treat such convulsions by removing the scar as one does in traumatic cases. Unfortunately, infection often follows an attempt to take out the scar. The scar harbors infection for months and years after all evidence of infection has disappeared. The same organisms have been recovered from the scar tissue years after the abscess has been successfully treated. Attempts to remove the scar have resulted in meningitis, and I think we have all quit trying to remove such scars. The convulsions which follow osteomyelitis alone are more difficult to understand. I have seen one case in which the subdural space was obliterated, the dura mater and pia-arachnoid membrane were adherent to the surface of the brain, and I feel sure that was the cause of the convulsions. As to regeneration of bone, undoubtedly there are cases in which only calcification develops, but I am sure Dr. Beck has seen many cases, as I have, where there has been a replacement of bone itself.
